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AHHOTALUMUA

lNpencTaBneHbl pesynbTaTbhl aHanM3a NpobaemM UM NepcnekTMB UCMOMb30BaHUS TeopUKM BDPaKTaNbHOMO pbiHKA B LENsSX Ma-
TeMaT14yeckoro NporHO3MPOBaHMUS LLEHOBOM AMHAMMKM aKTMBOB B PaMKax peanusauuu cTpaTernu ynpaeneHuns GuHaHco-
BbIMU puUcKamu. Llenb ctaTbn — packpbiTve ocobeHHOCTeN CTOMMOCTM BaHKOBCKMX akTMBOB M pa3paboTka pekoMeHAaLMHM,
HanpaBfieHHbIX HA OLEHKY GUMHAHCOBbLIX PUCKOB Ha 6a3e MCNOMb30BaHMS MaTeMaTUYeCKUX METOAO0B NMPOrHO3MPOBAHMS
3KOHOMMYECKMX MpOoLEeccoB. Icnonb30BaHbl TEOPETUYECKME U IMNUPUYECKME METOAbI UCCnefoBaHMs. PackpbiTbl 0cobeH-
HOCTWM MaTEMaTMYECKOro MOAENMPOBAHUS SKOHOMUYECKMX MPOLLECCOB, CBA3aHHbIX C LLIeHOO6pa3oBaHWEM aKTUBOB B YCNO-
BMAX BONATMNBLHOMO pbiHKA. [Joka3aHo, 4TO MCNONb30BaHWE GUHAHCOBOM MaTeMaTUKM B BAHKOBCKOW MpakTMKe CnocobCT-
ByeT GOPMMPOBAHMIO YCNOBUIA CTabBUIBHOIO pa3BUTUS SKOHOMUKU. MeToabl MaTeMaTUYECKOro MoAENMPOBaHUS LLeHOBOW
OMHAaMUKM UHAHCOBBIX aKTMBOB CTPOSTCA Ha COLEpKaTeNbHOM rMnoTese M NOAKPennsftoTCs MCMOb30BaHWEM aleKBaTHO-
ro annapata dpakTanbHbIX MapHbIX MoAenel LeHoobpa3oBaHMs B LieNsIX PACKPbITUS 0COBEHHOCTEN PbIHOYHbIX OTHOLIEHUI
CyObeKTOB X0391CTBOBaHMS. [10 MHEHWMIO aBTOPOB, MCNO/b30BAaHME MPOrHO3HbIX MOAENEN B LeNsiX MUHUMM3aLMn huHaHCco-
BbIX PUCKOB NMPOMU3BOAHbIX DUHAHCOBbLIX MHCTPYMEHTOB MMEET XOpoLuue nepcnekTuebl. CAenaH BbIBOA, YTO MCMOMb30BaHUE
paccMaTpuBaEMbIX METOAMK CNocobCTBYET ynpaBneHnto GUHAHCOBbIMU PUCKAMU M YYYLLEHWUIO NPOrHO30B, B TOM YuCie
onepauui ¢ gepuBatueamu. Kpome T0ro, mapameTpbl GpakTanbHOM BONATUBHOCTU, UCCedyeMble B paboTe, nokasanu
npeackasaTeNibHy C1y OTHOCUTENIbHO 3KCTPEMAsbHbIX ABEHUI HA GUHAHCOBBIX PbIHKAX, TAaKMX Kak KpaxX aMepu1KaHCKOro
MHBECTULMOHHOro 6aHka LehmanBrothers B 2008 r. AKTyanbHOCTb CTaTb 0BYCNOBAEHA TEM, YTO 6MArONpPUATHBLIA UHBE-
CTULMOHHDBIA KAUMAT U UCNONb30BaHME COBPEMEHHbIX METOA0B GMHAHCMPOBAHMS BO MHOIOM 3aBMCAT OT 3P dEKTUBHOIO
ynpaeneHns GUHAHCOBbIMU PUCKAMM.
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ABSTRACT
The article presents the analysis findings of the problems and prospects of using the fractal markets theory to
mathematically predict the price dynamics of assets as part of a financial risk management strategy. The aim of the
article is to find out the features of value of bank assets and to develop recommendations for assessing financial risks
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based on mathematical methods for forecasting economic processes. Theoretical and empirical research methods were
used to achieve the aim. The article reveals the features of mathematical modeling of economic processes related to
asset pricing in a volatile market. It was proved that using financial mathematics in banking contributes to the stable
development of the economy. Mathematical modeling of the price dynamics of financial assets is based on a substantive
hypothesis and supported by an adequate apparatus of fractal pair pricing models in order to reveal specific market
relations of business entities. According to the authors, the prospects of using forecast models to minimize the financial
risks of derivative financial instruments are positive. The authors concluded that the considered methods contribute
to managing financial risks and improving forecasts, including operations with derivatives. Besides, the studied fractal
volatility parameters proved the predictive power regarding extreme events in financial markets, such as the bankruptcy
of Lehman Brothers investment bank in 2008.The relevance of the article is due to the fact that the favorable investment

climate and the use of modern financing methods largely depend on the effective financial risk management.
Keywords: banking; asset valuation; economic and mathematical methods; financial risk management; hedging
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BBEOEHME

MupoBOI OIBIT ITOKA3aJi, YTO TPALULMOHHDIN O[], -
XOJ, K MCC/IefOBaHUIO 1IeHOBOW qMHAMUKIM aKTUBOB
OCHOBaH Ha BbISIBJIEHUY 3aKOHOMEPHOCTEN 9KOHOMMU-
YeCcKoro xapakrepa ¥ MaTeMaTu4eckoM MoJenupoBa-
HUM TIPOSIBJIEHUS TaKMX 3aKOHOMEPHOCTEN B 1e/IsixX
yIipaBieHus GMHAHCOBbIMM pUcKaMu. Tak, HaTIpu-
mep, kinaccuueckas mozeinb biaska-lloynza-MepToHa
CBsI3aHa c runote3oit s dexTupHOro priHka (EMH),
KOTOpAas ITPe/IIosIaraeT, uTo IieHa aKT1Ba 00yC/IOB/IeHA
MHOKECTBEHHBIMM CJTyuaiiHbIMM (pakTopamu. B cBoio
oyepesib, MaTeMaTK4YeCckasi MOZeJib IleHOBOJi IMHa-
MUKV aKTUBOB CITOCOGCTBYET PACKPBITUIO €e 0COOeH-
HocTeli. Micmonb3oBaHMe TaKOV MOV Ha MPaKTUKe
IMO3BOJISIET MUHUMMU3UPOBATh GMHAHCOBBIE PUCKU
” obecrieyrBaeT 6e301acHOCTb OAHKOBCKOI [IesITe/b-
HOCTY B YCJIOBUSIX BOJIATWJIBHOTO PBIHKA.

BaykHO OTMETUTB, UTO (pMHAHCOBASI MaTeMaTHKa 3a
Moc/ie[IHee CToJIeTHe loKa3aia, YTo MaTeMaTuyeckast
MOJIeJTb, YTOOBI OKa3aThCS KM3HECIIOCOOHOI, JOIKHA
CTPOUTBCS Ha CoZlep>kaTeTbHOV rUIloTe3e U ToJKpe-
TJISITHCS aleKBAaTHBIM MaTeMaTUUEeCKMM anrapaToM.
Mogenu, He comepskaliue 06enx STUX KOMITOHEHT, <He-
TIapHbIe» MOJIENN, OKa3bIBAIOTCS HESKM3HECTIOCOOHBIMA.

Tak, HarpumMep, MaTeMaTUIYeCKUi1 arrapar, MCTIONb-
30BaHHbIN bamienbe B 1900 . B ero Mojiesin 11eHOBO
IVHaMMKHU, OTIepeI CBoe BpeMs, 1 Mofenb batienbe
ocTaBajach HeBOCTpeboBaHHOI 6omee 60 yeT. [Tocte
paspaboTKy ruroTe3sl 3PGEeKTMBHOTO PhIHKA MOMEIb
Baiiiesbe mociykuia OCHOBOVA [IJ1sI TOCTPOEHMSI COBpe-
MEHHBIX MOJiesiell lIeHoO6pa3oBaHMSl.

B HEKOTOPOM cMbIc/Ie O6paTHBIN IIPUMeED JaeT Te-
opust GpaKkTaJbHOI'O PhIHKA, KOTOPAsi BO3SHMKIIA OJI-
HOBpPEMEHHO C I'UIoTe307i 3pdeKkTuBHOro phiHKa [1].
Ho maTtemaTuueckuit anmnapart 3TOi Teopuu (MOAenb,
OCHOBaHHAs Ha QPaKTaTLHOM GPOYHOBCKOM JIBUKE-
HUM) «He TTOCTIeBa» 3a cofepykaTe/bHOM KOHIIeMyen
[2]. OTCcyTCTBME aleKBaTHOM MaTeMaTU4YeCcKol Moenn
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(bpakTanbHOIT 11EHOBOM AMHAMMKY Ha MOMEHT (popMu-
pPOBaHMSI TUTIOTE3bI (DPAKTATLHOTO PhIHKA ITOMEIIAI0
(bopmupoBaHMIO TTOTHOLIEHHO TEOPUN.

[MombITKYM ITepecMOTpa KJIaCCUYeCKOi Teopun 00y-
CJIOBJIEHBI OCOOEHHOCTSIMM PAa3BUTHS PHIHOUHBIX OT-
HOILIEHMI M HAOII0HaeMOi1 BOJIATU/IbHOCTBIO LI€HOBOI
JIVHAMUKN aKTUBOB MOJ, BAUSIHMEM CTUIM30BAHHBIX
(baxTOpPOB YyUaCTHUKOB PBIHKA [3], @ UMEHHO:

¢ U3OBITOYHOI BOJTATMIIBHOCTBIO TOXOTHOCTH aK-
TUBOB, KOTOpasi He TOA4aeTCs OlleHKe TPaaULMOHHBbI-
MU METOaMM S5KOHOMUYECKUX TTPOLIECCOB;

e TIOSIBJIEHMEM <TSI’KeJIbIX XBOCTOB» pacripezese-
HMIA, YKa3bIBAIOIIMX HA aCMMMETPUIO PhIHKA, CITOCO0-
CTBYIOILLETO POCTY PUCKOB U BEPOSITHOCTY BO3HUKHO-
BEHMSI 9KCTPEMabHBIX COOBITII;

e ABTOKOPPEJSLNS LOXOGHOCTHU aKTUBOB, IIPU KO-
TOPOV OIHOPOLHbIE aKTUBbI MOTYT AE€MOHCTPUPOBATH
OTCYTCTBME 3aBUCUMOCTY MPUPAILEHUI TOXOOHOCTU
U HaJM4yye 3HaUMMOM TOATOBPEMEHHO NaMsITU 9K0-
HOMMYECKMX ITPOIECCOB, CTIOCOGHBIX HAITY IPOSIBIIE-
HMe B OTHOPOJIHbIX MTPOLieccaxX PhIHOYHBIX OTHOILIEHMIA;

e KJIACTEPM3aLMs BOJIATUIBHOCTH, B pAMKaX KOTO-
POt 3a CKauKaMy JOXOIHOCTY CIeAYIOT 3HAaUMMBble JJ1sT
PBIHKA U [IEHOBOV AMHAMMKYM aKTUBOB CKAUK! MTPOTH-
BOITOJIO’KHO? HAIIPaBJIeHHOCTHM, CITOCOOCTBYIONINE Be-
POSITHOCTY 3HAUUTETbHbIX YOBITKOB;

e CBSI3b TOPTOBOTO 06beMa akKTMUBOB U BOTATUIIb-
HOCTY PbIHKA, ITPU KOTOPO Hab/II0aeTCs He TOMbKO
TTOJIOKUTETbHAS KOPPEJISIIVSI TOPrOBOTO 00'beMa U BO-
JIATUMJIbHOCTY, HO M CXOOHBIN TUII JOJATOBPEeMEHHO
TTaMSITH.

V3syueHne 3TMX siB/IeHMI Hauanoch B 80-x IT. XX B. [4].
OnHako MaTeMaTHUueCckoe MOAe/IMPOBaHMe OTHeTbHbIX
CTUIM30BAaHHBIX (DaKTOB BIT€PBBIE POBEEHO MCCIe0-
Barensimu B Hauasie XXI B. [5-7]. B HacTosiee BpeMst
TPeICTaBUTENM PA3INYHBIX HAYUHBIX IIKOJ IMOKA3au,
YTO 0COOEHHOCTY Pa3BUTHSI PhIHKA HAIPSIMYIO CBSI3aHbI
C OLIEHKO# PUCKOB ¥ HeOOXOIMMOCTBIO MCITOTb30Ba-
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HMSI IPOTHO3HBIX MaTeMaTUUYeCKUX MOZeseil B Lemsix
aJleKBaTHBIX PellleHNnI yIIpPaBIeHus akT/BaMy, HaIlpaB-
JIEHHBIX Ha CTa6MIbHOE TTPOSIBIIEHVE SKOHOMUYECKIUX
MPO1IeccoB. BaykHO OTMETUTD, YTO YHMUBEPCATbHAS Ma-
TeMaTnJecKasi MOe/lb LIeHOBOV IMHAMMKN PbIHOUHBIX
aKTMBOB IIOKa He HaiizeHa. Hanpumep, uccnenoBanusi,
MpoBeJleHHbIe B paMKax EBpOIeiicKoro LieHTpaabHOTO
6aHka B 2014 r. Ha 6a3e aHa/IM3a JAHHBIX Pa3BUTHIX
SKOHOMUK CTpaH EBpoco1o3a, HarpaBieHbl Ha MMOUCK
TeopeTUIeCKOii MOMIe/ N, 0ObSICHSIOINIE! HabTI0gaeMble
SIBJIeHUSI PBIHOUHBIX OTHOIIeHMI] [8]. B cBOIO oueperns,
MCIIONIb30BaTh pacCMaTPUBAEMBII [TOIXO[, B LIE/ISIX MPO-
THO3MPOBaHMS MIPOLIECCOB PA3BMUBAIOILNXCS PBIHKOB He
MpeJICTaBIISIeTCSI BO3MOXKHBIM. Kpome TOrO0, 1ccienoBa-
HMe [IeHOBOJ IMHAMUKIM KPUIITOBAJIIOT, TPOBEEHHOe
npenctaBuTenssMu EBporeiickoii MaTeMaTU4yecKoi
Kokl B 2017 ., TOKa3ao 0cO6eHHOCTH MTPOTHO3MPOBA-
HMS UCIIONb30BaHMs aKTUBOB B KbepripocTpaHcTse [9].

B 3TOi1 CBSI3M MHTEpECHO HAOJIOAEHME, ClIeJTaHHOe
B 2019 1. B cdhepe cToxacTuueckoit pMHAHCOBOI Ma-
temaTuky [10]. AHaMM3UPYsI CTUIM30BAHHBIE (PAKTbHI
9KOHOMMYECKOTO Pa3BUTHMS Ha GOJIBIIIOM CTaTUCTY-
YeCcKOM MaTepuajie, aBTOPbl IPUILIY K BBIBOLY, YTO
Pa3BUBAIOIIMECS PHIHKY BEOYT ce6sT TOJO0OHO PhIHKAM,
Ha KOTOPBIX PeayIn3yIOTCs pa3HOOOpa3Hbie OMUTH -
YyeCcKye TIPOrHO3bI, YTO TTOATBEPKIAET POJIb 001Iel
U CHelMaNIu3UPOBaHHOM MHGOpMaL B 6aHKOBCKOM
neste. [TombITKa CBSI3aTh CTUIM30BaHHbIE (DAKTHI PbI-
HOYHBIX SIBJIEHUII C TIOBEAEHUECKVMY 0COOEHHOCTSIMU
9KOHOMMYECKMX areHTOB JielaeTcs C MICII0Ib30BaHeM
MHOTOAQreHTHBIX MOJIe/iel, B TOM 4MCiie C y4acTUueM
JVICKYCCTBEHHOTO MHTEJJIEKTA, B KOTOPBIX YUYaCTHUKU
PBIHOYHBIX OTHOIIEHUI peain3yIOT OTHOCUTENIBHO pa-
LIMOHANMbHYIO CTPATETUIO YIIPaBIeHUS aKTUBaMU, Ha-
MpaB/IEHHYIO Ha TIOiepsKaHue TIPUOBUIN U YIIpaB/IeHre
puckamu [11-13]. Bupouem, KpuTnuecke 3aMedaHmst
B OTHOILIEHMY MHOTOAreHTHBIX MOJeseil IPOrHo3u-
pOBaHMS, TIpeKe BCeTr0 B YUIOBUSIX Pa3BUBAIOIINXCS
PBIHKOB, OCTAIOTCSI CTIpaBeIIMBbIMH [14].

Ba>kHO OTMETUTB, UTO B CJIOXKHBIX MOJIEJISIX IPOTHO-
3MPOBaHMS BICOKOBOJIATWJIBHOTO HETPAAVULIIOHHOTO
pPbIHKA ePCIEKTUBHBIM SIBJISIETCSI MCII0/Ib30BaHME
«HeCTaHIapTHBIX» Moaeeii. Tak, OCHOBHas Teopema
1IeHO0OPa30BaHMST IMHAMMKY aKTUBOB TOKa3aHa IS
PBIHKOB, OTHOCUTEIbHO KOTOPBIX MPUMEHEeH e Ma-
TeMaTUYeCKOTO MOAETMPOBAHMS He MPeACTaBISIIOCh
BO3MOXHBIM [15].

B 2018 r. ipencraBuTe/ I HAYYHO LIKOJIBI YHUBEP-
cuTeta Vepycanuma BBey MOHSITYME TI0JTHO-HETIOIHOTO
pPBIHKA U MPeNIIPUHSIUIM TTONBITKY MaTeMaTUIYECKOTO
MPOTHO3UPOBAHMUS CTPATETUY XeIKMPOBAHNST aKTUBOB
[16]. B cBS131 € 3TUM Ba’KHO OTMETUTD, YTO B LIeJISIX
pacyeTa LIeHOBOJ IMHAaMMKM aKTMBOB U yIIPaBJIeHUS
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(bmHaHCOBBIMM pUCKaMM HEOOXOAVIMO MUCIIOIb30BaTh
BCECTOPOHHIOI MH(OPMAIINIO O peabHBIX IIEHAX U BUP-
TyaJIbHBIX TIPOM3BOIHBIX (DMHAHCOBBIX MHCTPYMEHTOB.

MHoroo6pasie MeTOIOB M MOJIEJIel, UCTIOMb3yeMbIX
B COBpeMeHHO (MHAHCOBOJ MaTeMaTHKe, TTOKa3bl-
BaeT, YTO OOBbeAMHSIONIAs KOHLIEIIMS, 00001Iaroast
KJIACCUMYECKYIO 1 OOBSICHSIFONIAST CTYITM30BaHHbIE (DAaKThI
PBIHOUHBIX OTHOILIEHWIA, B COBPEMEHHOI HayKe He Ipe] -
craByieHa. Hambosee crucTeMHOe U ITOCIeIoBaTeIbHOe
06BbsICHEHVE CTUIM30BaHHbIE (haKThl 9KOHOMUYECKO-
rO pasBUTHMS TOYUAIOT B paMKaX KOHIEMIMK Gpak-
TaJIbHOTO PhIHKA, KOTOPAst IIpeIioiaraeT 3aBUCMMOCTh
MIPOTHO3HOTO 3HAYEHMST 1IeHOBO AMHAMMKIM aKTUBOB
OT MCTOPUM Pa3BUTHUS pbIHKA. HacTosImas craThs 1mo-
CBSIIIIEHA aHATM3Y 9TOM KOHIIEMIIVIN.

MOLOEJIN, OCHOBAHHDIE
HA CAMONOAOBHbLIX MPOLECCAX

OCHOBHBIM IIPeJIOI0XKeHEM B TeOpUM GppaKkTaib-
HOTO PBIHKA CITY>KUT ITPEATIONOKEHE O CaMOIIOm00MM
IVHAMMWUYeCKUX [IeHOBBIX PSA0B aKTUBOB. LleHOBas
IVHaMMKa aKTUBOB (pMHAHCOBOTO PbIHKA MOJIENNPY-
eTCsI, KaK MPaBuiIo, C UCIIOIb30BaHMEM CAMOIO006-
HBIX IPOLLECCOB. B MOAB3Yy 9TOTO CBUAETENbCTBYIOT
CTaTUCTMUECKYE HAOGMIOOeHNST M SKOHOMUYeCKue ap-
TYMEHTHI [17].

Camoriofo6ue SIBISIeTCS CIeqCTBUEM ITPUCYTCTBUS
Ha PbIHKE GOJIBIIOTO UMC/Ia YIaCTHUKOB C Pa3IMUHBIMU
MHBECTULIVIOHHBIMY TOPU30HTaMMU U OTIEPUPYIOLINX
B OIMHaKOBBIX YCJIOBUSIX. Bosee Toro, Ha CBOMX MHBe-
CTULIVIOHHBIX TOPU30HTAX YUaCTHMKY PhIHKA JAEJCTBYIOT
CXOIHBIM 00pa30oM, UTO 00ecreurBaeT CBOe0OpasHyIo
MHBAPUAHTHOCTb XapaKTE€PUCTUK PIHKA OTHOCUTENb-
HO BpeMeHHOI'0 MacITaba MCIOoIb30BaHNS aKTUBOB.
CTaTUCTUYUECKO XapaKTePUCTUKOI MACIITaOHOI MH-
BapMaHTHOCTY CITYKUT IMOKa3saresnb Xepcra H [17], 3Ha-
YeHye KOTOPOTO HaXOAUTCS B IIPOMEKYTKE OT HYJIS 10
enVMHNIIBL. 17151 6GPOYHOBCKOTO IBUKEHMSI, JIESKAIIETO
B OCHOBAaHUM KJIACCUYECKUX MOJieel BOMaTUIbHO-
ro pbIHKA, 3HAUeHMe mokasaTest Xepcra paBHo 0,5.
Eciu 3Hauenne H HaxomuTcs B mpoMeskyTke oT 0,5 1o
1, BpeMeHHOI1 psif, LIeHOBO XapakTePUCTUKU aKTUBOB
SIBJISIETCSI TIEPCUCTEHTHBIM (TPEHAO0YCTONUMBBIM); €CIIN
H naxomutcs B mpoMexxyTke ot 0 1o 0,5, BpeMeHHO
PSII, SIBJISIETCSI aHTUTTEPCUCTEHTHBIM U IEMOHCTPUpPYeT
CBOJICTBO BO3BpaTa K CpefHeMy 3HAUEeHUIO.

MaTemaTuUeCKuii anmapat OmMCcaHusi CaMOTIO06-
HBIX CJTy4YaifHbIX IIpoLeccoB npepaioxkeH A.H. Konmoro-
pPOBBIM. Pa3zpaboTKa Ha 3TOi OCHOBE METOJIOB ITOJTyYe-
HMSI TOYHBIX YMCIOBBIX IPOTHO30B PBIHKA, CBSI3aHHBIX
C TIpolieccaMy IeHOOOpa30BaHMsI aKTUBOB, BEIETCS
yo>Ke OKOJIO TIO/TyBeKa, OTHAKO PelIaoluUX Pe3ylbTaToOB
Tuna mogenu biska-Iloynsa fo cux Mop NOIy4YnTh He
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yoanock. [IpuunHa B TOM, UTO MCIIO/Ib30BaHMe (Ppak-
TaIbHOTO OPOYHOBCKOTO ABVKEHMS IS MOJI€IPOBa-
HMSI 1IeHO06Ppa30BaHMsI aKTUBOB Ha (DOHIOBOM PhIHKE
CTAJIKMBAETCS C HEOOXOMMMOCTBIO PeIIeHNs TPYIHOM
3amaun. B ominume oT K1accuueckoro MaTeMaTUyeCcKoro
MOJIeTMPOBAHMSI, B MOJE/SIX, OCHOBAaHHBIX Ha (DpaKTasb-
HOM OPOYHOBCKOM JIBVSKEHMY, UMEIOTCSI apOUTPasKHbIE
BO3MOKHOCTH, KOTOPbIE He MOAIAl0TCS OMMCAHMIO pa-
LIMOHAJIbHO Teopueit 11eHo06pa30BaHMS.

Cpenu ucciiemoBatesieil B TedeHe JOJITOro BpeMeH!
TOMMHMPOBAJIO YOEKIeHe, UTO HaTMulie apOUTPaKHBIX
BO3MOKHOCTE} Hepa3pbIBHO CBSI3aHO C aBTOKOPpeIsIImeit
M TIaMSIThIO (DMHAHCOBBIX BPEMEHHbIX psiIoB. Boee ry6o-
KO€ IIPOHVKHOBEHME B MaTEMAaTHUKy (DPaKTaTbHOTO PhIHKA
ITOKAa3bIBAET, UTO 6e3apOUTPAKHOCTDb, ABTOKOPPEISILINASI
¥ caMoIToo61e 06YCIOBIeHbI pa3HbIMM (DaKTOPaMIA.
B [18] mpuBenieHbI IpMMeEPBI TaYCCOBBIX CTy4YaliHbIX IPO-
1IECCOB, KOTOPbIE 06/1aIaI0T TAKOJ JKe I0JITOBPEMEHHO
TIaMSITBIO, KaK ¥ IPOLIeCChl, OCHOBaHHbIE Ha (PPaKTATTbHOM
OGPOYHOBCKOM [ABVSKEHNM C [TOKa3aTereM Xepcera 6osibliie
0,5, 11 B TO 5ke BpeMsI BeIyT K 6€3apOUTPaKHBIM MOZIETISIM
PBIHKA. 3aMETMM, UTO /IS [TOCTPOEHMSI LIEHOBO MO
B [18] 6bL1a MCTIONMBH30BaHA UIES CKOMB3SIIIIETO CPETHETO,
YTO YIAYHO YBSI3bIBAET MaTeMAaTUUECKMIA aTlliapar C 1o-
HSITHBIMM (DMHAHCUCTY PeaMsIMM PbIHKA.

TeMm He MeHee GOJIbIIMHCTBY MCCIeq0BATEIel ITpe-
CTaBJIsIeTCs 6osiee MepCIreKTYBHBIM MCIIOMb30BaHME MIJIST
TTOCTPOEHMST PHIHOUHOI MOV MUMEHHO (ppaKTaTbHOTO
OGPOYHOBCKOTO ABVKeHMsI. OG0ITY ITPo6IeMy ¢ HaTuum-
eM apOUTPaKHBIX BO3MOKHOCTE ITIOMOraeT 3aMeHa WH-
TerpupoBaHus 1o Vito mHTerpupoBaHmem mno Buky [19,
20]. ITpaxkTMKa mokasasna, 4To 10 HaCTOSILETO BpeMeH!
TS MOIMMUITPOBAHHOTO MHTEIPMPOBAHMS HE YIaI0Ch
HaliT y6eauTeNbHO 9KOHOMIUYECKOI MHTepIIpeTa-
LIV, TIO9TOMY K MCITO/Ib30BaHUIO MaTEMaTUUE€CKOTO
MOZEeIMPOBAaHMS C UCIIOIb30BaHME MHTEIPUPOBAHNS
110 BuKy 11€/18C006pa3HO OTHOCUTBCSI C OCTOPOSKHOCTHIO.

PerieHne 3aauy MMHUMM3ALMY (PUHAHCOBBIX PUCKOB
C MICITOJIb30BaHMEM MAaTeMaTNYeCKOro MOeIMpoBa-
HMST IIEHOBBIX MOKa3aTesiell ITPOu3BOIHBIX QMHAHCO-
BBIX MHCTPYMEHTOB MOKET ObITb HaliZieHO Ha 6a3e 6osee
TIOJTHOTO yueTa 0COOEHHOCTel TOPTrOB/IY (DMHAHCOBBIMU
MHCTPYMEHTaMM Ha KOHKPeTHOM (bMHAHCOBOM pPbIHKE.
®paKTaabHbI PHIHOK C MPOIMOPLMOHATBHBIMY TPaH3aK-
LIMOHHBIMU U3JePKKaMMU SIBJISIeTCS 6e3apOUTPaskKHbIM.
TouHOe ompeesieHNe eHbl MPOM3BOAHbIX (MHAHCO-
BBIX MHCTPYMEHTOB Ha TAKOM PbIHKE MPUHIIUITAATBHO
HEBO3MOXKHO, YOAeTCS IUIITh 60o/iee UM MeHee TOYHO
YCTaHOBUTH I'PAHMIIBI IIeH, He TOITyCKAOIIMX apoUTpaska.
OnHako Teopyst PpakTaTbHOTO PhIHKA IIPUBJIEKATEIbHA
IIJIST €T0 YYACTHMKOB B CBSI3U C BO3MOYKHOCTBIO €€ MC-
TTOTb30BAHMS AJ1T MMHUMM3aLMM (GMHAHCOBBIX PUCKOB
yIIpaB/ieHMsI aKTUBaMMU.
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Knaccmyeckye mporHo3Hble MOJIeNN ITPeATosaraor,
YTO [[eHOBasI IMHAMIMKA PYCKOBOTO aKTMBA OMMChIBAETCS
CTy4aifHbIM TTPOIIECCOM C JIESKAIMM B €r0 OCHOBEe 6po-
YHOBCKUM JIBIKEHMEM. A UMEHHO, TTyCTh (t) — eHa
PUCKOBOT'O aKTVBa B MOMEHT BpeMeHu ¢ . Torga mo-
XO[THOCTb 3a MMPOMEXKYTOK BpEMEHU A¢ TpefcTaBuMa
B CJIeIyIOlIeM BUJe:

S(t+Ar)-S(1)
S(7)

(&)
roe “’+7 — OXHupgaemasda nOXOO4HOCTb; G — BOJIa-

= At +cAW (1), 1)

TUTLHOCTB OXOIHOCTY; AW (1) =W (1+A1)-W (1);
W(t) — TaK Ha3bIBaeMblli BUHEPOBCKUIA CITy4aiiHbI
npoiecc (6pOyHOBCKOe OBUXKeHUe). BeauumHa
AW(I) CUMTAETCs HOPMAaJIbHO paciipeeseHHO co
CpefHUM 3HaueHMeM HOJIb U nucnepcueit At . Ilpu
9TOM ITPEATIONAraeTcsl, UTO /I Pa3HbIX 3HAUEHUI f
MpyupanieHnst AW(t) He3aBUCKUMBI (€CM TOTbKO
BpeMeHHbIe MHTEPBAJIbI He TTePEKPBIBAIOTCS).
BuHepoBcKie mpoiecchl OTHOCATCS K KJIaccy ca-
MOTIOIOOHBIX CJTYUaifHbIX TIPOIIECCOB. B o6miem cryuae
CTy4yaitHbIi PHIHOYHBIN TTPOIIECC SIBJIIETCST CAMOIIO06-
HBIM, eCJIV M3MeHeH)e BpeMeHHOT0 MacIiTaba mpu-
BOAUT K MI3MEHEHUIO IIPOCTPAHCTBEHHOTO MacIiTaba,
a BepOSITHOCTHBIE XapaKTePYUCTYKY ITPOIIECCa OCTAIOTCST
Hey3MeHHbIMIA. Boree TouHO CryuaiiHbiii mporecc X (t),
t >0, Ha3bIBaeTCs CaMOITOLOOHbBIM, €C/IN 151 BCSIKOTO
a>0 moxno Haiitu b >0 Tax, 4To ciayyaiiHbIe Po-
ueccel X (at) u bX (t) MIMEIOT OIYIHAKOBbIE BEPOSIT-
HOCTHBIE XapaKTepucTuky. ECmm K TomMy ke rapaMeTp
b CBsI3aH C TapaMeTpoM d TaK, uto b =a’ mmst Hexo-
Topoii nmocrosinHoi H 1pu Bcex a > (0 , MOCTOSIHHYIO
H wuasbIBaioT mokasaTesiemM XepcTa U rOBOPSIT, UTO
TpoLIeCC CaMOTIOI00HbIN ¢ ToKasaTenem Xepcra H . [nist
BMHEPOBCKOTO IIpoIiecca rokasaTesib Xepcra paseH 0,5.
Ecu cuntath M3MeHeHMS TOXOOHOCTY Ha Hellepe-
CeKaroIIXCs BPeMEeHHbIX MHTEPBa/IaX He3aBUCHMbIMIMA,
B MOJIEJISIX VICITOJIb3YIOTCSI TIpoliecchl JleBu. Momeniu,
OCHOBaHHbIE Ha Mpolieccax JIeBu, Jal0T JOCTATOYHO
XOPOIIIYIO alIPOKCHMAIIVIO PEaTbHbIX IIEHOBBIX PSIIOB,
B psifie CTydaeB TOpas/o JYUIIyio, YeM KJIacCuueckme
mogenu [21]. Ix npuMeHeHue MO3BOJISIET yYeCThb TaKue
0C006eHHOCTY (PMHAHCOBBIX BPEMEHHBIX PSIA0B, Kak
acMMMeTPUSI U TSDKeJIbIe XBOCTBI paciipeiesieHuii Be-
POSITHOCTH, ¥ TEM CaMbIM O0JIee a[IEKBaTHO OIIEHMBATh
PUCKM (HAaIIpUMeD, UTHOPMPOBAHME TSKEJIBIX XBOCTOB
BeeT K HeJI0OIeHKe PUCKOB, CBSI3aHHBIX C SKCTpPe-
MaJIbHBIMM COOBITHSIMU). [IOCTUTAETCST 3TO 3a CUET TOTO,
YTO IIPOIECCHI JIEBU OITPeIeNsIIOTCST GOBIIM YVCTIOM
IapaMeTpoB, UeM BUHEPOBCKMeE mpoliecchl. Kak mpa-
BUJIO, UCTIONB3YIOTCS UeThIpe TapaMeTpa. [IBa u3 Hux
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B OIpeJleJIeHHOM CMbIC/Ie aHAJIOTMYHBI IapamMeTpam
BMHEPOBCKOTIO TTpoiiecca: | — MapameTp MOa0KeHUSs
(aHasor cpegHero 3HaueHus, KOTOpoe Y rporiecca Jlesu
MOKET OBITh M He OIIPeIeNIeH0); ¢ — MapaMeTp MacIlTa-
6a (aHaJIOT CpeIHero OTKJIOHEHMsI, KOTOpOoe Y Ipoliecca
JleBU Tak:ke MOXKET OBbITh M He orpejesieHo). Emie n1Ba
rapamMeTpa IO3BOJISIOT yIeCTh 0COOEHHOCTM BpeMeHHbIX
PSIZIOB, He y/IaBJMBaeMble BUHEPOBCKMMM ITPOLIeCCAMM:
B — MapameTp CKOLIEHHOCTH (TI03BOJISIET yUUTHIBATD
aCMMMEeTPUIO, TPOSIBIISIIONIYIOCS] B PA3INUMSIX MEX-
Iy pacripeie/leHUSIMU BEPOSITHOCTEN B 30He MIOTePb
U B 30HE IPEBbIIIEHNS OXXKUTAHNUI).

B pabote [21] mOKa3aHO, YTO MUCIIOAb30BaHMeE TIPO-
1eccoB JIeBu IJIsT ONMCaHUS JOXOTHOCTEN MUPOBbIX
(hOHIOBBIX MHIEKCOB IA€T BITOHE YOBIE€TBOPUTETbHBIE
pe3yabTaThl. [Ipy 3TOM yaeTcst yuecTb AUMHAMMUYE-
CKMe 0CO0eHHOCTY (DMHAHCOBBIX PSITOB, YCKOJIb3alOIIIe
B KJIaCCUYeCKUX MogessX. [IpyMeHuTenbHO K pOoCCuii-
CKOMY DBIHKY I10/Ty4al0TCsl [IOXOKME pe3yabTaThl [22].

BaskHBIM CBOMCTBOM MOJEN SIBJISIETCS €€ TIPOTHO-
CTUYeCKast CII0OCOOHOCTB. 11 TOro 4YTOO6BI MOZE/Ib MOL/IA
CUMTATHCSI KAUeCTBEHHOI M ITPOTHOCTUUECKY IIeHHOIA,
Heo6X0IMMO, UTOOBI OHA GbIJIa JOCTATOUYHO YCTOYUM-
Ba OTHOCUTEIbHO HEGOJIbIINX KOJIeOaHMIi MCXOTHBIX
IaHHBIX ¥ OTHOCUTEIbHO HEeOOIBbIINX COBUTOB BAOIb
BpPEMEHHOI 0CH. B 3TOM OTHOLIIEHUM YBeIMUEeHME Ucia
IapaMeTpOB IT03BOJISIET JOOUTHCS 6oIee TOUHOI Kaln-
OGPOBKM HA MCTOPUUECKNX TAHHBIX, HO YCTOMUYMBOCTD
OLIEHOK OKa3bIBAeTCsI ITPO6IeMaTUUHOM. AHAIU3 JaHHBIX
MOKa3bIBaeT, UTo /)i IeprooB B 1-2 Mecsiia xopoiie
pe3y/bTaThl NOKa3bIBAIOT MOZENIN C HOPMaJbHbIM pac-
npepeneHeM. [Ipy Mpogo/KUTETbHOCTY ITPOTHO3HOTO
nepuona 6osee 200 gHe, KaK KIaCCMUECKUe MOIEIH,
TaK ¥ OCHOBAaHHbIE Ha Tpolieccax JIeBu, 0Ka3bIBaIOT-
Csl He BIIOJIHE HaJeKHbIMU. HakoHer1, 1711 TTepronoB
B 100-150 mHeit Mogeny, OCHOBaHHbIE Ha ITpolieccax
JleBN, IAIOT My4IInii pe3ynbTar [23].

3amMeTyM, UTO MpMMeHeHNe HEKIaCCUUeCKIX MOeneil
IIST POCCUIACKOTO PhIHKA Gostee cylecTBeHHO. Hammpumep,
st uHAeKca DJA pacripefiesieHs B COOTBETCTBYIONIX
iporieccax JleBu 6/1M3KM K HOPMaJIbHBIM, U T€ U ApyTiie
COIVIACYIOTCS C SMIMPUUECKMMU TaHHBIMM. [IJ151 MHeKca
PTC 3T0 y>ke He TaK B CBSI3U C BBICOKMMM TPaH3aKLIVOH-
HBIMU U3IepKKamMi (K HUM Mbl OTHOCUM U U3IEPKKHU,
06YC/TOB/IEHHBIE HEIOCTATOYHO JIMKBUTHOCTBIO).

OCHOBHOIT IpUMep caMOIIOA0OGHOTO CyYaiiHO-
ro mpoiiecca ¢ 3aBUCUMbIMU TIPUPAIeHUSIMU JaeT
(bpakTasbHOE OPOYHOBCKOE IBVSKEHME. 3aBUCUMOCTb
NpUpalleHMi T03BOJISIET MOLEIUPOBATD C [TOMOIIIbIO
(bpakTasbHOro 6POYHOBCKOTO ABVKEHMSI ITPOIECCHI,
obJagarolye JoArOBpeMEeHHOI MaMsIThI0. TeM caMbIM
B paMKax TaKMX MOjiejieli HaXOAsT 0ObsICHEHE SIBJIEHMS,
CBSI3aHHbIE C 00pa30BaHMEM TPEHIOB.

FINANCETP.FA.RU ([
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[TpuMeHeHMe Mofesielt (MHAHCOBBIX BPEMEHHBIX
PSIIOB, OCHOBAHHBIX Ha CaMOIIOLOOHBIX ITPOIleccax,
CTANKMBAETCS C MIPUHIUIIMATbHBIMU TPYAHOCTSIMU,
He3aBUCUMO OT TOTO, O KaKMX MPOLeccax UaeT peyb:
C 3aBUCUMMBbIMU U C HE3aBUCUMBIMMU TTPUPAIeHUSIMMA.
Ilesio B TOM, UTO 1IeHOOOpa3oBaHMe B KJIaCCUUeCcKoit
mogeny Biska-Illoynsa-MepTroHa 6a3MpyeTcst Ha TOM,
YTO 3TOV MOAEN OIS LIeHOBBIX CIyYaiiHbIX IIPOILiec-
COB MIMeeTCS 5KBMBAJIEHTHAsI MAPTUHTAIbHAsI BEPOSIT-
HocTHas Mepa. CofepskaTenbHO CYIeCTBOBaHME TaKOM
Mepbl MOKHO MHTEPIIPETUPOBATh KaK CyIlleCTBOBaHME
B OIpejieJIeHHOM CMbIC/Ie pallMOHA/IbHOTO MTPOrHO3a,
a 1jeHa IIPOM3BOLHOI0 MHCTPYMEHTa OIpeesieTCs
Kak ObI C yUETOM 3TOTO ITPOTHO3a OTHOCUTETBLHO €TI0
Oymymux 1eH. B o61iem ciyyae st caMOITOg00HbBIX
CTy4YaliHbIX MPOIECCOB C He3aBUCUMBIMMU TIpUpalie-
HUSIMU MMeeTCsI, BOOOIIe TOBOPsI, 6eCKOHEUHOe ceMeli-
CTBO «pallMOHAJIbHBIX MPOrHO30B». COOTBETCTBEHHO
TIOSIBJISIETCSI MHTEPBAJ LleH, KOTOPble MOI'YT TPaKTO-
BaThCS KaK «CIpaBeIiMBbie». B HEKOTOPBIX C/Tydasix,
HO [,a7eKo He BCeraa, MOYKHO OII€HUTb IPAHMUIIbI STUX
MHTEPBAIOB. HO 3a4acTyto 3TM rpaHUIIbI OKa3bIBAIOTCS
MajocofepXaTelbHbIMU. B MOJIeNsIX, UCTIO/b3YIOMIUX
(bpakranbHOE OPOYHOBCKOE IBISKEHME, TTPU TTOKa3aTeste
Xepcra, oamyHOM OT 0,5 «pallOHAIbHbBIN ITPOTHO3»
(3KBMBaJIEHTHAsI MapTUHTa/IbHAsI Mepa) BOOOIIe OT-
CYTCTBYET, I UMEIOTCSI apOUTpaskHbIe BO3MOXKHOCT.
CTpouTb MOJe/M 1IeHO0Opa30BaHMsT B paMKaX TaKUX
Mojesieit MOSKHO TOJIBKO C YU4eTOM 0COOGeHHOCTel pe-
aJIbHOT'O QYHKIIMOHMPOBAHMS (DMHAHCOBOTO PhIHKA.
K umcimy Takux 0coO6eHHOCTEl OTHOCSITCSI TPaH3aKIV -
OHHBbIE U3JIEPKKU.

B xnaccuueckux Mofiensx 1ieHa MpoMu3BOSHOTO VH-
CTPYMEHTA OIpeIeNsIeTcsI C MIOMOIIBIO PETUIUIIVPYIOIINX
crpaTeruii. [Ipy HamMUMK TpaH3aKIMOHHBIX U3TepKeK
TOYHAas periMKalus MOXKeT 0Ka3aThCsl CIUIITKOM JI0PO-
TOJi, ¥ OHA 3aMeHSIeTCS TPUOIMKEHHOI, [TOTy4aeMOoii
B pPesy/bTaTe pelleHns 3ajauyl CTOXaCTUYeCKOTO YIIpaB-
JIeHMSI MeTOAAMM TMHAMMUYECKOTO ITPOrPaMMUPOBaHMSL.
Perienue 31071 3a1Jaut BO MHOTUX CJTy4asiX OKa3bIBAaeTCsI
CJIUILIKOM CJIOKHBIM (Jlaske C y4eTOM CeTrOHSIIITHUX BbI-
YUCIIUTEbHBIX MOLIHOCTEI). YIIPOILEHMS JOCTUTAOTCS
3a CYeT Cy>KeHUSI KJ1acca JOMYCTUMbIX MHBECTULVIOHHBIX
CTpaTeruii, HaIpuMep PeCTPYKTypuU3alus mopTdens
MOSKET OCYIIECTBJISITbCS TOJIbKO Uepe3 GUKCUPOBaH-
Hble TPOMEXYTKM BpeMeHU. B aTom ciydae, mpuMeHsist
BepxHMeE U HIDKHIME XeIKI, YIAeTCs TTOyUUTDb Oostee
WIN MeHee ITpueMJjieMble OLleHKM I'PaHUI] IIeHOBbIX
KOpUZOPOB [24]. [TpMHIIMIIMANBHO BasKHbIE Pe3y/bTa-
ThI TTOJTyYeHbI B [25], Iie yaamoch MOMYyUYUTh OLIEHKI
T'PaHMUII IEHOBBIX KOPUAOPOB MIPU JOCTATOYHO OOIINX
TIPeANoNIOKeHMIX. ABTOpPaM YIaIoCh CBSI3aTh 00beMBbI
TOPTOB, TMKBUAHOCTb U IMHAMMYECKME TTapaMeTpbl
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LIEHOBOT'O ABVKEHMS U MOTYUUTh OLL€HKM, T03BOJISI-
101lIYie CTPOUTD ONTUMMAaJIbHbIe TOPTOBble CTPATEeTrUun
[26]. OTM paboTHI AEaIOT aKTYaIbHBIM BOITPOC O 6ojiee
MOC/IeIOBAaTeIbHOM MCIIO/Ib30BaHUM B MOZENSX TakK
Ha3bIBA€MOTO PIHOYHOTO BpeMeHU. TeXHUUeCKu 3TO
MOHSITHE UCTIOIb30BaIOCh BO MHOTUX paboTax. [Tomy-
YyeHHbIE B 3TUX PabOTaxX Pe3y/abTaThl OTKPHIBAIOT HOBbIE
BO3MOKHOCTY JIJIs1 pMMeHeHust Hajiora TobuHa. Mcce-
IIOBaHMSI, Ha HAaIll B3IV, JOCTATOYHO SICHO YKa3bIBAIOT
Ha TO, UTO TeueH)e BpeMeHU B MoJIe/siX (DMHAHCOBBIX
PBIHKOB 11€J1eC006Pa3HO YBSI3bIBATH C (DUHAHCOBBIMU
COOBITUSIMU, @ He TOJIBKO C BpallleHreM 3eM/Iu BOKPYT
Comura [25, 26].

OTMeTNM, YTO Py IMIPOTHO3MPOBAHMM LIEHOBOM -
HaMMKI aKTMBOB B IIeJISIX YITpaBIeHNs (DMHAHCOBBIMU
pUCKaMM B CJIOXKHBIX YCJIOBMSIX PhIHKA TI€PCITEKTUBHBIM
SIBJISIETCSI UCTIONb30BaHMe (PpakTajbHOTO METOAA MO-
e pOBaHMSL.

OPAKTANIbHOE BPOYHOBCKOE
OBUXEHWUE U MOLOEJIN PbIHKA
®opmManbHO HpaKkTaJIbHOE GPOYHOBCKOE IBIIKEHIE
c uapekcom Xepcra H, 0 < H <1 — 310 cityyaiiHblii
Tporiecc { B (t)} , Zie CIyvaiiHble Beanabl B (1)
pacrpe/eieHbl HOpMaJbHO ISl BCeX MOMEHTOB Bpe-
MeHu ¢ v rpu stom BY (0) =0, cpenHee 3HaueHME
B" (t) paBHoO Hym0 115t MIOGOTO £, @ KOBApMALVS
B (1) u BY (S) MMeeT CIemyIoIit BUI:

E[B"(1)B" (s)]=5(r" +5" ~-5" ). @

OKBUBAJIEHTHBIM 00Pa30M MOKHO CUMTATD, UTO M-
criepcus B " (t) npornopuyonansHa 127 (8 cryyae BU-
HEpOBCKOTO0 ITpo1iecca ucrepcust IPOTropLyOHaNbHa 1 ).

TpaekTopus ppaKkTaIbHOTO OPOYHOBCKOTO ABIMKE-
HUS SIBJIsIeTCS] QPaKTaaIbHBIM 00BEKTOM, MMEIOITM
(dpaxTanbHyio pasmepHocTh D=2—H.

Hcrionb3yst hpakTaabHOE 6POYHOBCKOE ABIMKEHME,
MOYKHO CTPOUTDb MOJIEM PbIHKA, KOTOPbIe 06/1a4at0T
MHOTMMM BasKHBIMM CBOCTBAMM, TIPOSIBJIEHIE KOTOPbBIX
IIeMOHCTPHPYIOT peajibHble PhIHKN. BymeMm JIjist KpaTKo-
CTY Ha3bIBaTh TaKMe MOAEIN (PpaKTaTbHBIMM PHIHKAMMU.

OpnHoJt 13 HaMboJiee BasKHBIX M M3yJaeMbIX SIBJISI-
€TCsI MOZeJib, aHAJIOTMUHAS KiIaccuueckoii (1), B KoTo-
PO AHAMMKAa 1[eHbI PMCKOBOTO aKTUBA OIChIBAETCS
ypaBHeHMEM Buaa

S(t+Ar)-S(1)
5(7)
[ToBemeHMe aBTOKOBAPUAIIMOHHO QYHKIVM JO-

XOZIHOCTH C JIaTOM T TIOH06HO HOBeAeHNIO QyHKIMUN
2H(2H —l)rm’2 (MBI 6epeMm Mepuo, paBHbI efu-

= uAt+cAB” (t) 3
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Huie). [Ipy Bcex 3HaUeHMSIX TOKa3aTesisi XepcTa aB-
TOKOPPESILMS CTPEMUTCS K HYJIIO C YBeJIMUeHUeM
BpeMeHHOTO Jiara.

IMpu H >0,5 aBTOKOppeAIys MOMOXKUTETbHAS
U CTIaJlaeT TeM MeJiJieHHee, ueM OoJbiiie 3HaueHme H.
Hampumep, npu H =0,8 aBTOKOppessis ocTaeTcst
JOCTaTOYHO 3amMeTHOI (TrpumepHo 0,2) maske mpu t = 10.
OTOT C/Iy4yaii COOTBETCTBYET NEePCUCTEHTHOCTH.

IIpn H < 0,5 aBTOKOppEISALNSI CTAHOBUTCS OTPHUIIA-
TEeJIbHO ITpK T < 1, MOCTUTaeT MUHMMATbHOTO 3HAYEHMST
U 3aTeM C yBeIMYeHMeM Jiara CTPEMUTCS K HY/II0. DTOT
CJTy4yaii COOTBETCTBYET aHTUIIEPCUCTEHTHOCTH.

OTM CBOVCTBA MOKa3aTesIsl XepcTa CBsI3aHbl C KPU-
3MCHBIMMU SIBJIEHUSIMU. DMITMPUYECKIe HAOTIOIeHS
TTO3BOJISTIOT CAIE/IATh BHIBOJL O TOM, UTO CHIKeHMe (pak-
TaJabHOM pa3MepHOCTHU IIeHOBOW TpaeKTOpUM TIpes -
IIeCTBYeT OOJIbIIMM M3MEeHEHNMSIM Ha PbIHKaX. B [27]
MIPOBeZeH aHa3 HPaKTATbHBIX XaPAKTePUCTUK PhIHKOB
B nepuop 1o 2014 r. C yyeToM 3TOro CTaHOBUTCS aKTy-
aJIbHOM 3a7a4a M3yJdeHNsI IMHAMMKY [T0Ka3aTesst Xepcra.
Jtoit mpobieMe TOCBSIIeHbI paboThI [28, 29], B KOTOPBIX
BBelleHO U M3y4eHO TOHSITHE MHAeKCa (PpakTaTbHOCTYU
LL, CBSI3aHHOTO C [TOKa3aTesneM XepcTa COOTHOLIEHVEM
H=1-p

IvHaMmuka nHaeKca GpaKkTaJbHOCTU JOITyCKAET
CTaTUCTUUECKY AOCTOBEPHOE OMycaHue 1, brarogapsi
3TOMY, MOXET MCIT0/Ib30BAThHCS 11 TPOTHO3MPOBAHMSL.
[MepcrieKTUBHbIE 9KOHOMETpPUUECKIE MTOIXO/IbI K OTyca-
HUIO AVIHAMMKM TIOKa3aTesis XepcTa mpejioskeHsl B [30].

MHOEKC ®PAKTANNIbHOCTH
BemyunHsl, xapakTepusywoluiye GpakTaabHYIO CTPYK-
TYPY PbIHKA, CITONb3YIOTCS JIsI MOZEIMPOBAHNUS BO-
AaTWIbHOCTY. lleHa akTBa pacCMaTPUBAETCs KakK He-
IIPEepBIBHBIN CIy4aifHblil IIpoLecc. B kKauecTse Mephl
BOJIATUJTBHOCTY HA MPOMEKYTKE JIJTMHBI & MUCITOJIb3Y-
ercs ammnTyna A(8)=h(8)-/(3), rae h(8) — Max-
cumainbHasg, a [(0) — MuHMManbHas IeHa Ha 9TOM
TIPOMEXYTKE.

Bbi6uparTcs nBa 3HaueHust 8, U §, , IpUIEM
8. =nd,. BenmmunHa 5, 0ObIYHO HA3bIBAETCS XapaK-
TepHbIM MaclITabom. B MoMeHT BpemeHu ¢ paccMa-
TPUBAETCS IIPOMEKYTOK [t -9, ,t] Ilycts § — menurenb
XapaKTepHOTo MaciiTaba ¥ KpaTHOe MUHMMAaIbHOTO.
Torna Ha oTpeske umeeTcst §, /& MPUMBIKAIOMIMX ITPO-
MeKyTKOB. CyMMa aMIUTUTYZ, Ha 3TUX MTPOMEKYTKaX
o6o3HavaeTcs )/ (8) . PaccmaTtpuBaeTcs perpeccust

logV (8)=a.—plog(8). @

B [28] mokasaHo, uTo perpeccust (4) MMeeT OYEHbD BbI-
COKMI1 KO3 PULIMEHT JeTepMUHALMN, TIOUTH COBITaIa-
IOLLMIA C eOUHULIEN, B JOCTAaTOYHO IIMPOKOM IMaTia3oHe
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Puc.1/Fig. 1. Tpadmk dyHKumm (1) / Graph of p(7)

McmoyHuk / Source: coctaBneHo aBTopamu /compiled by the authors.

(aBTOpBI pacCMaTPUBAIY COOTHOIIEHME XapaKTEPHOTO
¥ MMHMMaJIbHOTO MaciiTaba ot 8 mo 1024). Takum o6pa-
30M, OLleHKa | IPaKTU4YecKy He 3aBMCUT OT BbI6Opa
IesTATeseit, U MOXKHO pacCMaTpMBaTh AMHAMMUUECKe
BeJIMUMHBI u(t, 80,80) u a(t, 80,86). Kak mmpaBmuiio,
3, =1, IMHAMMYecKe BeIMUMHbI 0603HAYaKOTCS
Mg, (1) 1 ot (7).

OyHKUMS U (B OIMYME OT Q. ) He 3aBUCUT OT OCHO-
BaHMs joraprdma B paBeHCTBe (4) U SIBJSIETCST BHY-
TPEeHHel XapaKTepUCTUKOI hPaKTaTbHO! CTPYKTYPbhI
(dbunHaHcoBOrO psanga. B [28] BennunHy 1 Ha3bIBAIOT
UHIeKCcOM hpakTasbHOCTU. [Ipy cTpeMIeHUMY MUHU-
MaJIbHOTO MacITaba K Hy/Ti0 MHAEKC GpaKTaaIbHOCTU
CTPEMUTCS K BeIMumuHe [)—1,rme ) — dbpakraibHast
pa3sMepHOCTb CIyYaiiHOro Ipoliecca 1eH. [Ipu sTom
CTpeMJIeH)e OKa3bIBaeTCsl OUeHb ObICTPhIM (ObICTPBIN
BBIXO[I HA aCMMIITOTHKY), YTO MO3BOJISIET OIEHMBATh
(bpakTasbHYI0 Pa3MEPHOCTD C ITOMOIIBIO TOCTATOUHO
MaJIoro KOJMuecTBa HabJIogeHMiA.

Kak crencTByue oueHb BBICOKOTO KOG duIeHTa
neTepMMHALMM perpeccum (4) MOKHO MCIO/Ib30BaTh
YIPOILEHHbIE OLIEHKM ITapaMeTpoB Ly, o, (B IPEAIO-
noxkernn §, =1):

n, =logg V(3,)—log, V(3,); o =logs V(8,). (5)

YTO JaeT pasjiokeHue BOJaTUIbHOCTY Ha XapaKTep-
HOM MacIuTabe:

logs V' (8,)=0, —p, = a—p. (6)

500 600 700 800

MCMOJIb30BAHUE ®PAKTAJIbHbIX
XAPAKTEPUCTUK ANA
NMPOTHO3UPOBAHWUA BONNATUJNIBHOCTHU
B pa6ore [29] paccMaTpuBaOTCS perpecCuoHHbIe
MOJe/IM COCTaB/ISIOUIVX BOTAaTWIBHOCTA OL U L, KO-
TOpbIe MOTYT OBITh MCIIOAb30BaHbI IJIS1 ITPOTHO3UPO-
BaHUs OYAYIIMX IMHAMMUK BOJATUIbHOCTM BaJIOTHO-
ro pbIHKa. [Ipy 9TOM c/ielyeT OTMETUTb: B TO BpeM4,
KaK B GOJTBIIMHCTBE MOJIesIelt MpeCKa3bIBAETCS CAMO
Oymylee 3HaUeHMe, HO, KaK ITPaBMUJIO, Ha JOCTATOUHO
KOPOTKUIt MHTEPBaJ, ppaKTaabHas MOJIEIb T03BOJISIET
MPOTHO3MPOBATD TOHLKO HAIpaBJIeHNEe POCTa BeTMUNH
o U L, HO Ha AOCTaTOYHO IJIMHHBIN MHTepBasI (OT Of-

HOTO 10 BOCbMM MECSIIEB).

7151 TIOCTpOEeHMSI SKOHOMETPUUECKOV MOJeNIN UC-
Mob3yeTcs IMIpuueckuii baxt: hynkims 1 (¢) umeer
JIOCTAaTOYHO YeTKO BhIPAsKEHHYIO KBA3UIIMKINIECKYIO
CTPYKTYpY (puc. 1). CnenyeT 3aMeTUTb, YTO KBa3ULI-
KJIIMYHOCTb (PpaKTaTbHbBIX XapaKTEPUCTUK (B YACTHOC-
TH, CAMOT'0 AMHAMMYECKOro psifia XepcTa) OTMevanach
1 06CY’>KIamach Ha KaUeCTBEHHOM YpOBHe U paHee [1,
2]. ITockonpKy BenMuMHa | obnafaet ropaszio 6omee
OBICTPOJi aCMMIITOTUKOI1, UeM OlLieHKa R/S-aHanusa,
€CTeCTBEHHO OKMIATb, YTO KBa3ULIMKIMIHOCTD (PYHKIIMM
p(¢) oxasbiBaetcs Gornee BHIPAKEHHOI.

Takum 06pa3om, 11 MOIeTMPOBaHMsI MHIeKca (pak-
TaJbHOCTY JIOTUYHO MCIIO/b30BaTh IepUOAMUECKIEe
dbynKIIAN:

R k

n(r)= Z[ai sin( ;1) +b, cos(mit)}

i=1

™)
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Puc. 2/ Fig. 2. Tpadmk dyHKummn R*(w) / Graph of R’ (o).

McmoyHuk / Source: coctaBneHo aBTopamu / compiled by the authors.

CootBeTtcTByMo1as (7) 3KOHOMeTPUYEeCcKasi MOJelb

CTPOUTCS CyiemyroIumM o6pasomM. PaccMaTpuBaeTcst
ypaBHeHMe

n(r)=x+bsin(wr)+b,cos(wr)+&(r).  (8)

YacTtora @ mpoberaet 3naueHus ot 0 mo 0,1 ¢ ma-
rom 0,0001. [Iyis1 Kaxkgoro 3HaYeHUS ) ONpemesisi-
eTcst Ko3dULMeHT neTepMuHaLmmu perpeccun (8).
TonyuenHast py 9ToM QYHKIMS R’ (®) MMeeT 4eTKO
BbIpasKeHHbIE SKCTPeMyMbI. Ee MOKHO MOIy4aTh st
11060T0 OTpe3ka BpeMeHHOT0 psijia [TO, T, ] . Tunny-
HBII Tpad UK MpencTaBieH Ha puc. 2.

HavMeHpmiMiT MaKCUMyM, UMEIOILINIT HAM-
6oJiblliee 3HAUYeHMe KodhdulimeHTa geTepmMmuHa-
UMM, — 3TO T7aBHAsI, TpeHA0Bas yactora. Kpome
Hee, UMEIOTCSI YaCTOThl KBa3UIIUKIOB — OOBIYHO

UX TPU-YETHIpE.

Takum 06pa3oM, M IKCTpeMabHbIe YACTOTHI,
M COOTBETCTBYIOIIME UM 3HaUeHUSI KO3pduieH-
TOB JleTepMMHAIMY 0Ka3bIBAIOTCS QYHKIUSIMU OT
OBYX TIapaMeTpoB: ] — HayaJbHO TOUKM U TN~
Hpl A =7, —T, uHTepBana, Ha KOTOPOM CTPOUTCS
3KOHOMeTpUUecKasi Mofesb (IUMPUHBI OKHA). [Tpu

124

9TOM KapTuHa, u306paskeHHast Ha puc. 2, Ha 60JIb-
X MHTePBaJax 3HaueHuii napamerpos 7, A He
M3MEeHSIeTCs] KaUeCTBEHHO U MaJlo MU3MEHSIeTCs KO-
YeCTBEHHO, UTO MOATBEPXKAaeT KBa3sULMKINIHOCTD
CTPYKTYpBI. B TO 3Ke BpeMsI IIpY HEKOTOPBIX 3HAUe-
Huax T, npoucxonar (asosble mepexo/pl. [aBHas
TpeHao0Basi yacrtora B (8) pasiBauBaeTcs C OCIeLy-
IOLMM «IlepeTeKaHMeM» — 3aTyxXxaHueM UCXOLHOTO
«ropba» 1 HapacTaHueM HOBOTO.

OTu umen 6bIUIU UCTIONb30BaHbI B [30] mJIs TpOrHO-
3MPOBAHUS TEHIEHIMIT BAIIIOTHOTO Kypca pybss. [Tpu
9TOM perpeccuy uMesu JOCTATOUHO BbICOKMI KO-
durment gerepmunauyu: R* ~0,7+0,75. BakrecTst
MOAeny I0Ka3aay, YTO HallpaBeHye TeHAeHLIIUN
Kypca npeackasbiBaeTcss BepHo B 60-70% ciy4daes.
OueHb XOPOIIO COITACOBAHHO C MOZENbI0 0Ka3anach
cutyanus ¢ kpusucom 2008 T.

B [31, 32] npuBeneHbl aHHbIE 110 U3YYEHUIO 3HA-
YyeHMIi mokasarens: Xepcra Ha GOHIOBBIM PBIHKE,
OCHOBAHHbIE Ha aHa/IM3e 00beMHOT0 CTaTUCTUUECKO-
ro Marepuana. T JaHHbIE B 11eJIOM IO TBEPKIAI0T
yKa3aHHYI0 3aKOHOMEPHOCTb. B CBsI3M € 9TUM He
MOXeT He HaCTOpPaKMBaTh yBeaMueHye 3HaUeHU
roxasaresisi XepcTa B OTeueCTBeHHOM He(TSIHOM
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cekTope, Habmwogaemoe B 2019 r. JlocTaTOYHO Xa-
pakTepHbIe AJs1 Poccuiickoro poHIOBOrO phiHKA
3HaueHus mokasaTess Xepcra, 6nuskue K 0,6 (Aspo-
daor — 0,58-0,63; Tasmpom — 0,53-060; C6epbaHK —
0,57-0,64; PocaedTts — 0,53-0,57 B 2014-2018 rr.)
CMEeHMJINCh B TIepBoii rmosoBuHe 2019 r. 6051€e BbI-
coxumu (Tataedts — 0,70; CypryrHedTeras — 0,77;
Pocuedtp — 0,72).

CouuiemMcs Ha UCC/IeJOBaHME HAYUHOI LIKOJIbI
YuuBepcurtera Yrpexra (HupepinaHnngbl), B KOTO-
poJi MpUBeIeHbl OlleHKY «HOPMaJbHbIX» 3HaUe-
HUM nokasaresns XepcTa 4JIsl pa3/IMUHbIX CEKTOPOB:
nHpopManuoHHbie TexHogoruu — 0,50-0,67; dpu-
HaHcel — 0,38-0,62; ceipbeBoit cekTop — 0,38-0,63
[33].

Ba’kHO OTMETHUTbh, UTO HA PpaKTaJIbHOM PbIH-
Ke OTCYTCTBYeT MapTUHTaJbHAasl Mepa U, COOTBET-
CTBEHHO, MMEIOTCSI apOUTpaskHbie BO3MOKHOCTH,
YTO CBSI3aHO C 0cOO6eHHOCTSIMU MHTerpana Mro.
B MaTeMaTHyecKOM MJjaHe UCIPAaBUTh CUTYALUIO
MMPOTHO3UPOBAHMUS 1[€HOBOM NMHAMUKIU MOXHO,
[IpUMeHss MHTerpupoBaHue 1o Buky [19]. OnHako
yKa3aHHBI CI0CO6 MHTETPUPOBAHUS B HACTOS -
Iee BpeMs He MOJIyYMI afileKBaTHOM COBpeMeHHbIM
YCIOBUSIM PBIHOYHBIX OTHOLIEHMII SKOHOMUYECKON
MHTepIpeTtanuu. Takoi MoaxXon HeCJI0XHO I10sI-
CHUTD, UCTIOb3YS AUCKPETHYIO allllpOKCUMAINIO
(dbpakTasTbHOro 6POYHOBCKOTO ABMKEHMS, KOTOpas
CITY>KUT OCHOBHBIM MHCTPYMEHTOM JJIs1 TPOBeAeHMsI
pacueToB. [IpuBesemM KpaTKoe onucaHue OUCKPeTHO
anmpoKCUMaluu.

TycTb BpeMeHHOi mpomexyTok [0;T| pas6ut
Ha 7 PaBHBIX MHTEPBAIOB. [l KaKOOTO 7 MOXKHO
BBIUVCTIUTD KOI(PPUIMEHThI k,(;’) J=1...,n,i=1,..,],
TakK, YTO CYMMBbI

B (1)~ ©)

/

ke
i=l
e & — cyyaiiHble BeTMUMHbI, IPUHUMAIOIINE
OZ1HO 13 ABYX 3Hauenmit {—1;1}, anmpokcummpyor
sHauenus B/ (f) npu 3HAYEHUSX f=/.~ Ha TIPO-
MEXKYTKe [O;T] . h

Tornma

!
AB" (l) =Ky S + Z(km,i —k; )E-u' (10)
i

[MBI OTTyCKaeM MHIEKC # B 0603HAUYEHUN k(") us
(9)]- YpaBHenue (10) mo3BoJsieT Npu OCTATOYHO
GONIBIINX 7 ANIIPOKCMMUPOBATH LIEHY PUCKOBOTO
aKTKUBa Ha GpaKTaJIbHOM PBIHKE.

FINANCETP.FA.RU ([
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[Tonarast Ay =Z n S, :S(O) , ToJIydaeM:
n

S (A1) =S8, (1+pAt+k; &) (11)

S (281) = S (Ar)(1+nAr+ Ky 8, +(kyy =Ky )& ). - (12)

MHuTerpupoBaHye 1Mo ITo COOTBETCTBYET OObIU-
HOMY YMHOX€eHUI0 CKOOOK. IHTerpupoBaHue mo
Buky — TakOMy YMHOXeHMU10, TIPY KOTOPOM cJiarae-
Mble, COLepsKalue éf , oT6pacsiBatoTcsi. Hanpumep,
nipy Bpruncenuu S (2At) KOMKHO 6bITh OTGpOIITe-
HO claraemoe Kk, (kz’1 _k1,1) , IOJTyJaromieecs mpu
nowieHHOM nepemMHoXeHuu (11) u (12) c yueTom
TOTO, UTO ?;12 =1.CopepskaTeabHOr0 9KOHOMMNYECKM
OCMBICJIEHHOTO OOBbSICHEHUS TOTO, IOUEeMY TaKue
claraeMbie HY>KHO OTOPachiBaTh, TOKa HATU He
YA,aJI0Ch. ITO 3aCTaBJISIET OTHOCUTBCSI C HEKOTOPOIA
OCTOPOXXKHOCTBIO K pe3y/bTaTaM, IOJyYeHHBbIM C UC-
M0JIb30BaHMEM MHTErpMupoBaHus mo Buky.

BblIBO bl

OcTaHOBMMCS Ha pe3yabTaTax, CBSI3aHHBIX C Iie-
HOOOpa30BaHMEM Ha PbIHKaX C TPAH3aKI[MOHHBI-
MU u3gepkkamu. B uccmegoBanusax [25, 34] yoa-
JIOCh HAMTU IMOAXO0M K ONMCAHUIO ONITUMAaJbHBIX
CTpaTeruii Ha pbIHKaX C TPaH3aKIMOHHBIMMU M3-
IepsKKaMUI.

[Ipy 1OCTaTOYHO OOIIMX MPEATION0KEHUSIX TOJIS
KarnuTasna, BJ10KeHHOTO B pPMCKOBYI0 KOMITOHEHTY,
JOJIKHA HaXOAUTBhCSI BHYTPU TPaHUIL

(13)

rge p — M306bITOUHAS IOXOLHOCTb; Y — OTHOCH-
TeJbHOE HEelPUITHE PUCKA; € — COpen MeXAy 1e-
HaMM CIIpoca ¥ MpenJjoKeHus, a BeJIMuuHa ), UMe-
eT CIenyIOUMil BUL:

13
?»—ycz(%mz(l—m)zj a'/3+0(a) (14)
Y
C T, =—p2 .
Yo

Hanpumep, pacuetsi no popmynam (13) u (14) pis
OOBIKHOBEHHBIX aKiuit CoepbaHKa B Hauase 2014 r.
nanu 3HaueHus n_=45,6%, n, =48,2% . [Ipemus 3a
JUKBUIHOCTD, pacCUMTAHHAs IO MeToauKe u3 [25],
okasamnach paBHol 0,04%. [1711 MeHee IpUBJIeKa-
TeIbHBIX U JIMKBUAHBIX aKTUBOB I'PAHUIIbI TOKYITKA
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¥ IIPOJasky OKa3bIBaIMCh CyLeCTBEHHO HIDKe, a Ipe-
MM 3a IMKBUAHOCTD Pe3KOo Bo3pacrana. Hanpumep,
st AKB «IIpumopse» oHa cocraBuia 0,15%.

B nocnepgHee BpeMsi 3HaUUTEIbHOE YMCIIO UCCIIE-
IIOBAHUII TTOCBSIIIEHO MOJIeTMPOBAHUIO BONATUb-
HOCTM C MMOMOIIbI0 PPaKkTaJIbHOTO 6POYHOBCKOTO
IBIDKEeHMS. B paMKax MOCTPOEHHBIX MOJENeN yaaeTCs
00BbSICHUTH 3P eKTh KPAaTKOBPEMEHHOI U TOITOBpe-
MEHHOJ TaMSITH, TapafioKC «yIbIOKY BOJMATUIBHOCTI»
U HEKOTOPbIe IpyTHe ocobeHHocTH [35].

[Tonyunna pacrnpocTpaHeHMe KOHLeNLIUS pas-
MbITOI ppakTanbHOi BonatuiabHocT (RESV, Rough
Fractional Stochastic Volatility) [36, 37]. Koumen-
uyst RFSV o60611aeT Mozenn O CTOXaCTUUYeCKOit
BOJIaTMJIBHOCTBIO, UCITOb3yeMble yke 6onee 20 et
(cm. [38]). B cranmapTHONM MOfeny CTOXacTU4eCcKoi
BOJIATUJIBHOCTHU, ONIMChIBA@MO yPaBHEHUSIMU

%’) — (.S (0))dr+o(1)aw " (2);

(15)

d(Ino(t))=k(0-Ino(t))dr +yaw ) (1), (16)

[peJiaraeTcs UCIoIb30BaTh BMECTO BUHEPOBCKO-
ro mpoiiecca W(z)(t) (dbpakTanbHoe 6POYHOBCKOE
IOBUKEHME.

HccenoBaHust B 3TOM HaIllpaBIeHUY ObLIM CTUMY-
JIMPOBAHbI TEM, YTO IMIIUPUUECKN BHISBIEHA YCTO-

YyMBasi 3aKOHOMEPHOCTb: IMHAMMKA BONATUIbHOCTU
uMeeT ppaKTaJabHbIM XapaKTep, TOKasaTeab XepcTa
mpoiecca w® (1) paseH 0,1 11T MHCTPYMEHTOB
(ukcupoBaHHOI JoxomHocTHU. Takoii Moka3aTeslb
XepcTa COOTBETCTBYET OUeHb BbICOKOV M3MEHUN -
BOCTY BOJATUIBHOCTU C TEHJIeHIIMell BO3BpaTa K ee
CpeqHUM 3HaueHMSIM. DTO HabIIogeHye TO3BOJISIeT
3HAYUTEIbHO YIYUIIUTh TPOTHO3bI BOJATUIBHOCTH,
", 9YTO 0COGEHHO BasKHO, 3HAUNTEILHO TOUHEE, YeM
TIPY UCTIOMb30BaHUM APYTUX MOJieNieli, OlucaTh BO3-
MO>KHbIE PUCKM U MOJIpa3yMeBaeMy0 BOJaTUIbHOCTh
LIEHOBOJ IMHAMUKM aKTUBOB. [Ipenjiaraemslii OAXOL,
MepCIeKTUBEeH TaKkke B pOPMUPOBAHMY ITPOTHO3HBIX
MoJeieli eHOBOM OIMHAaMUKY aKTUBOB ITPOM3BO/I -
HBIX PMHAHCOBBIX MHCTPYMeHTOB [37]. Kpome ToOTO,
napaMeTpbl (ppakTasbHOI BOTATUIBHOCTU 1€MOH-
CTPUPYIOT MpeCcKa3aTeJlbHYI0 CUTY OTHOCUTETbHO
9KCTPeMaJIbHBIX SIBJIEHUI B GMHAHCOBOI cdepe.
[TprMmepoM MOKeT CTy>kUTb Kpax Lehman Brothers
U IPYTUX MHBECTUIIMOHHBbIX 6aHKOB CIIIA B 2008 T.,
YTO SIBUJIOCH ITPUUMHOI I7106aIbHOTO (GUMHAHCOBO-
5KOHOMMYECKOro Kpusuca [36].

[pencraBieHHOE 0OOCHOBAHME 11eJ1eCO06Pa3HO-
CTY UCIIOb30BAaHMS GPAKTATbHBIX MOJIe/ell IeHOBOIt
IVHAMMKU aKTUBOB M UX MPaKTUUECKOe IpUMeHe-
H1e B (GMHAHCOBOJ chepe MOXKET CIIOCOOCTBOBATD
MUHMMM3AIUMU PUCKOB U YKPEIJIEHUIO CTa6MUIBHOTO
Pa3BUTHS PHIHOYHBIX OTHOIIEHUIA.

BJIATOOAPHOCTD
CraThbs MOATOTOBJIEHA TI0 PEe3Y/IbTATAM MCC/IeIOBAHMIL, BHITIOTHEHHBIX 3a CUET OIO[’KETHBIX CPEJICTB I10 I0-
CymapcTBeHHOMY 3afauuio ®uHyHuBepcuTeTy B pamkax HUP 1o Teme «MexaHM3MbI CO30aHMS B 6a30BbIX
OTpacIsix 9KOHOMUKM Poccuiickoit @emepanum BbICOKOMIPOU3BOAUTENIBHOTO SKCIIOPTHO OPMEHTUPOBAH -
HOTO CeKTOpa B paMKax I71I06aIbHbIX Ae3MHTETPAMOHHBIX U €BPa3UiICKIX MHTErPallIOHHBIX TIPOI[€CCOB».
®1HaHCOBbIN yHUBepcuTeT, MockBa, Poccusl.
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